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Group A 

Attempt any two questions: 
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Describe a situation where cluster sampling is appropriate for drawing random sample. 
Clearly state the procedure of drawing a random sample in cluster sampling plan. In a 
sampling without replacement of n clusters from a population of N clusters each containing 
M elements, derive an unbiased estimator of the parameter?, population mean per element 
and also derive the variance of the estimator. 

(a) Explain the terms: a random sample, sampling frame, sampling error and non-sampling 
error. 

(b) Explain the terms: factor, experimental units, treatment, and experimental error. 

What do you mean by Randomized Block Design (RBD)? Write and explain the statistical 
model for RBD. Give the statistical analysis of RBD with one observation per cell. 


Group B 4 

Attempt any eight questions. (8x5=40) 

4. The following table summarizes population size (N h ) and population variance (S^) related 
to four strata. If the required sample size is 4000, what are the sample sizes that would be 


drawn from each stratum for (a) proportional allocation, and (b) optimum allocation 
assuming the survey cost per unit is same in each stratum. 
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Describe the procedure of drawing a linear systematic sample of size n from a population 
consisting of N units when N = n x k where k is a positive integer. Write down the problem 
of drawing a linear systematic sample of size 4 from a population consisting of 17 units, 
numbered from 1 to 17. 


6. In pps with replacement sampling, show that an unbiased estimator of population total Y is 

Ypps — — ■ Derive the expression for the variance of Y pps . 

7. In two-stage sampling with simple random sampling without replacement at both stages, 
show that an unbiased estimator of Y is 



What would be the above expression if M t = M and = m for all i ? 

8. What is questionnaire? Explain. Write down the prerequisites of a good questionnaire? 

9. Write down the principle of experimental design. 

10. In a single factor model = n + r t + e^, show that 
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What is significance of this result in experimental design? 

11. Consider the partially completed ANOVA table below. Complete the ANOVA table and 

answer the followings. What design was employed? How many treatments were compared? 
How many observations were analyzed? At the 0.05 level of signify 
that the treatments have different effects? Why? 
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12. Write down statistical model for a Latin Square Design (LSD) and explain it. Also, write 
down the ANOVA table for LSD. 

13. Write down the four treatment combinations of 2 2 experiment using standard notations. 
Write down the expressions Jgr computing main effects, interaction effect, SS A , SS B and SS AB 
if experiment is replica 
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